SYNOPSIS If plastic tubing is to be used in roller pumps for propelling blood in extracorporeal circulations under occlusive conditions spring loading the rollers and accurately setting the spring force is essential. Various types and sizes of plastic tubing are compared and their performance estimated; rubber tubing used for the same purpose has been tested. The optimum spring force has been determined both for plastic and for rubber tubing.
It has recently become clear that roller pumps used for propelling blood in extracorporeal circulations may be made completely occlusive without a prohibitive rise in the rate of haemolysis. This is desirable, since the output of the pump, then becomes independent of peripheral resistance. If thick-walled Latex tubing is used in the pump setting up the roller spacing to give complete ccclusion is relatively simple, the pliable properties of rubber providing ample tolerance. But if plastic tubing is taken directly through the pump the adjustment to give complete occlusion is difficult, if not impossible.
There is almost no tolerance between a position which fails to occlude and one which will split the tubing. A number of roller pumps have been designed to avoid this difficulty by spring-loading their rollers. But many of these are almost equally difficult to set up to give complete occlusion, and there have been some accidents with split tubing. This paper describes the performance of a springloaded roller pump which was designed to avoid this difficulty, and to explore the behaviour of plastic tubing in roller pumps. DESIGN When regurgitation is prevented, output under any given conditions is controlled by the passive filling of the tube behind the roller. This is caused by the tendency of the tube to reassume its normal round shape, i.e., its elasticity, and by the input pressure. Any tubing worth using must have sufficient elasticity to fill against an appreciable negative pressure, and ideally, the degree of filling should not vary over the range of pressures normally encountered, e.g., + 10 to -30 cm. of water. With Latex tubing, 5/16 in. diameter and 1/8 in. wall, filling is unaffected by input pressures between +10 and -60 cm. of water, or by temperatures between 5 and 40°C. But with plastic tubing, the elasticity is barely adequate, and is considerably affected by reduction in temperature; the plastic becomes stiffer but less elastic. Figure 3 shows the outputs for three different tubes, all at the same speed and output pressure. The curves show the change in output with temperature between 5 and 40°C. There are two curves for each tube, one at + 10 and the other at -60 cm. H20 input pressure. (1958) have pointed out that the calculation of haemolysis rate in terms of mg. % plasma haemoglobin per transit of the pump allows direct comparison of one experiment with others using different total volumes and flow rates. Our figure of 0-123 mg. % per transit is lower than the best of the pumps they tested. It also compares well with the figures calculated from other published results, e.g., Leonards and Ankeney's (1958) 
